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%𝑉 =  
𝑠𝑢𝑚 𝑜𝑓 𝑣𝑜𝑐𝑎𝑙𝑖𝑐 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙𝑠
























































































𝑟𝑃𝑉𝐼 =  
(∑ |𝑑! − 𝑑!!!|)!!!!!!
(𝑚 − 1) 	
where	𝒅 is	the	duration	of	the	𝒌th	interval	and	𝒎	is	the	number	of	intervals	
nPVI	is	the	normalised	Pairwise	Variability	Index,	which	is:	
𝑛𝑃𝑉𝐼 =  
(∑ | (𝑑! − 𝑑!!!)
!𝑑! − 𝑑!!!2 !
|)!!!!!!





























































































































































































































































































































































































































































































































































































































































































Measure Language 95% CI for Mean 
Difference 
df t value  
 Kriol (N=233) English (N=252) 
 M SE M SE 
VarcoV 81.594      2.353 79.627 2.291 -5.444, 9.377 9.2 0.599 (p=0.564) 
VarcoC 61.010       2.003 63.428       1.961 -8.649, 3.814 10.2 -0.862 (p=0.408) 
nPVI-V 61.306     2.033 71.617  1.997 -16.709, -3.913 9.5 -3.619 ** (p=0.005) 













































































































































































































































































































































































































































































































𝑐! = 𝑎! + 𝑏!	
	












𝑐 −𝑚𝑒𝑎𝑛 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑜𝑓 𝑡ℎ𝑎𝑡 𝑣𝑜𝑤𝑒𝑙 𝑡𝑦𝑝𝑒 𝑓𝑟𝑜𝑚 𝑐𝑒𝑛𝑡𝑟𝑎𝑙 𝑝𝑜𝑖𝑛𝑡

























NullModel <- lmer(Duration ~ Vowel + (1|Speaker) + (1|Word) + (1|PrecedingPoA) + 
(1|FollowingPoA), data=data, REML=FALSE)) 
FullModel <- lmer(Duration ~ WordType + Vowel + (1|Speaker) + (1|Word) + 
(1|PrecedingPoA) + (1|FollowingPoA), data=data, REML=FALSE)) 
FullInteractionModel <- lmer(Duration ~ WordType*Vowel + (1|Speaker) + (1|Word) +  














































































































Vowel	 Content	 Function	 	 Content		 Function	
	 M	 SE	 N	 M	 SE	 N	 M	 SE	 N	 M	 SE	 N	











































































































Vowel	 Content	 Function	 Content	(N=66)	 Function	(N=252)	
M	 SE	 N	 M	 SE	 N	 M	 SE	 N	 M	 SE	 N	
All	
vowels	
1.206	 0.294	 44	 0.276			 0.268	 723	 0.445,	1.414	 29.7	 3.921	***	
(p<0.001)	
0.360	 0.169	 66	 -
0.219	







0.608	 0.373	 13	 0.117	 0.341	 154	 -0.323,	1.304	 33.4	 1.226	
(p=0.229)	
0.525	 0.280	 18	 -
0.393	




















1.243	 0.383	 22	 0.358	 0.332	 199	 0.076,	1.694	 24.8	 	2.255	*	
(p=0.033)	
0.615	 0.242	 28	 -
0.130	




























	 Group	 Comparison	 95%	CI	for	Mean	
Difference	
df	 t	value		
Initial	(N=185)	 Medial	(N=582)	 	 Final	(N=102)	




-2.661		 0.127	 -2.468	 0.125	 -2.135		 0.128	 Initial	-	Medial	 -0.264,	-0.123	 787.1	 -5.371	***	(p<0.001)	
Final	-	Initial	 0.423,	0.629	 850.0	 10.005	***	(p<0.001)	




0.657	 0.241	 0.640	 0.237	 0.802	 0.244	 Initial	-	Medial	 -0.142,	0.178	 806.2	 0.2208	(p=0.825)	
Final	-	Initial	 -0.088,	0.376	 787.9	 1.218	(p=0.223)	
Final	-	Medial	 -0.026,	0.350	 657.8	 1.689	(p=0.092)	
	
English	(N=389)	
	 Group	 Comparison	 95%	CI	for	Mean	
Difference	
df	 t	value		
Initial	(N=44)	 Medial	(N=274)	 	 Final	(N=71)	




-2.774	 0.111	 -2.821	 0.094	 -2.240	 0.102	 Initial	-	Medial	 -0.094,	0.187	 232.3	 0.658	(p=0.511)	
Final	-	Initial	 0.356,	0.712	 336.8	 5.900	***	(p<0.001)	




-0.269	 0.297	 -0.113	 0.272	 0.032	 0.280	 Initial	-	Medial	 -0.444,	0.134	 377.9	 -1.056	(p=0.292)	
Final	-	Initial	 -0.063,	0.664	 388.1	 1.626	(p=	0.105)	







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	 M	 SE	 M	 SE	
VarcoV	 64.148				 	2.170	 	69.137						 	2.099	 	-0.209,	10.187	 	8.8	 	2.18	(p=0.058)	
VarcoC	 59.064				 1.733	 58.830					 	1.692	 	-5.588,	5.120	 10.6	 	-0.097	(p=0.925)	
nPVI-V	 57.571					 	1.731	 69.828				 	1.686	 	6.845,	17.668	 	9.6	 	5.074	***	(p<0.001)	





































































Word	 Language	 Function	or	content	 Vowel	
then	 english	 function	 /ɛ/	
them	 english	 function	 /ɛ/	
get	 english	 function	 /ɛ/	
gets	 english	 function	 /ɛ/	
else	 english	 function	 /ɛ/	
next	 english	 function	 /ɛ/	
when	 english	 function	 /ɛ/	
thet	 kriol	 function	 /ɛ/	
en	 kriol	 function	 /ɛ/	
det	 kriol	 function	 /ɛ/	
den	 kriol	 function	 /ɛ/	
dem	 kriol	 function	 /ɛ/	
wen	 kriol	 function	 /ɛ/	
then	 kriol	 function	 /ɛ/	
them	 kriol	 function	 /ɛ/	
an	 kriol	 function	 /ɛ/	
and	 kriol	 function	 /ɛ/	
des	 kriol	 function	 /ɛ/	
get	 kriol	 function	 /ɛ/	
ged	 kriol	 function	 /ɛ/	
head	 english	 content	 /ɛ/	
bed	 english	 content	 /ɛ/	
end	 english	 content	 /ɛ/	
pen	 english	 content	 /ɛ/	
pet	 english	 content	 /ɛ/	
lets	 english	 content	 /ɛ/	
rest	 english	 content	 /ɛ/	
said	 english	 content	 /ɛ/	
well	 english	 content	 /ɛ/	
yes	 english	 content	 /ɛ/	
help	 english	 content	 /ɛ/	
legs	 english	 content	 /ɛ/	
set	 english	 content	 /ɛ/	
slept	 english	 content	 /ɛ/	
tell	 english	 content	 /ɛ/	
tells	 english	 content	 /ɛ/	
went	 english	 content	 /ɛ/	
yells	 english	 content	 /ɛ/	
hed	 kriol	 content	 /ɛ/	
fren	 kriol	 content	 /ɛ/	
bed	 kriol	 content	 /ɛ/	
end	 kriol	 content	 /ɛ/	
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nes	 kriol	 content	 /ɛ/	
pet	 kriol	 content	 /ɛ/	
ded	 kriol	 content	 /ɛ/	
beng	 kriol	 content	 /ɛ/	
bek	 kriol	 content	 /ɛ/	
bred	 kriol	 content	 /ɛ/	
med	 kriol	 content	 /ɛ/	
men	 kriol	 content	 /ɛ/	
set	 kriol	 content	 /ɛ/	
big	 english	 content	 /ɪ/	
picks	 english	 content	 /ɪ/	
cliff	 english	 content	 /ɪ/	
pick	 english	 content	 /ɪ/	
bit	 english	 content	 /ɪ/	
kids	 english	 content	 /ɪ/	
kid	 english	 content	 /ɪ/	
licks	 english	 content	 /ɪ/	
sit	 english	 content	 /ɪ/	
sits	 english	 content	 /ɪ/	
sticks	 english	 content	 /ɪ/	
sting	 english	 content	 /ɪ/	
thing	 english	 content	 /ɪ/	
things	 english	 content	 /ɪ/	
think	 english	 content	 /ɪ/	
tips	 english	 content	 /ɪ/	
slip	 kriol	 content	 /ɪ/	
kid	 kriol	 content	 /ɪ/	
stil	 kriol	 content	 /ɪ/	
ting	 kriol	 content	 /ɪ/	
big	 kriol	 content	 /ɪ/	
stik	 kriol	 content	 /ɪ/	
stili	 kriol	 content	 /ɪ/	
tim	 kriol	 content	 /ɪ/	
silip	 kriol	 content	 /ɪ/	
itj	 kriol	 content	 /ɪ/	
is	 english	 function	 /ɪ/	
in	 english	 function	 /ɪ/	
with	 english	 function	 /ɪ/	
his	 english	 function	 /ɪ/	
its	 english	 function	 /ɪ/	
it	 english	 function	 /ɪ/	
him	 english	 function	 /ɪ/	
this	 english	 function	 /ɪ/	
still	 english	 function	 /ɪ/	
if	 english	 function	 /ɪ/	
will	 english	 function	 /ɪ/	
jis	 kriol	 function	 /ɪ/	
bin	 kriol	 function	 /ɪ/	
im	 kriol	 function	 /ɪ/	
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dij	 kriol	 function	 /ɪ/	
in	 kriol	 function	 /ɪ/	
til	 kriol	 function	 /ɪ/	
jij	 kriol	 function	 /ɪ/	
is	 kriol	 function	 /ɪ/	
mi	 kriol	 function	 /ɪ/	
dis	 kriol	 function	 /ɪ/	
this	 kriol	 function	 /ɪ/	
up	 english	 function	 /ʌ/	
but	 english	 function	 /ʌ/	
some	 english	 function	 /ʌ/	
just	 english	 function	 /ʌ/	
much	 english	 function	 /ʌ/	
last	 english	 function	 /ʌ/	
na	 kriol	 function	 /ʌ/	
ba	 kriol	 function	 /ʌ/	
la	 kriol	 function	 /ʌ/	
bat	 kriol	 function	 /ʌ/	
bla	 kriol	 function	 /ʌ/	
comes	 english	 content	 /ʌ/	
come	 english	 content	 /ʌ/	
runs	 english	 content	 /ʌ/	
fun	 english	 content	 /ʌ/	
glass	 english	 content	 /ʌ/	
mum	 english	 content	 /ʌ/	
fast	 english	 content	 /ʌ/	
lungs	 english	 content	 /ʌ/	
past	 english	 content	 /ʌ/	
stuff	 english	 content	 /ʌ/	
trunk	 english	 content	 /ʌ/	
ja	 kriol	 content	 /ʌ/	
ran	 kriol	 content	 /ʌ/	
wel	 kriol	 content	 /ʌ/	
bas	 kriol	 content	 /ʌ/	
lat	 kriol	 content	 /ʌ/	
stat	 kriol	 content	 /ʌ/	
dal	 kriol	 content	 /ʌ/	
staf	 kriol	 content	 /ʌ/	
das	 kriol	 content	 /ʌ/	
fas	 kriol	 content	 /ʌ/	
gats	 kriol	 content	 /ʌ/	
jamp	 kriol	 content	 /ʌ/	
kam	 kriol	 content	 /ʌ/	
lak	 kriol	 content	 /ʌ/	
lantj	 kriol	 content	 /ʌ/	
pas	 kriol	 content	 /ʌ/	









































































-2.635	 0.125	 185	 -2.505		 0.120	 582	 -2.113	 0.125	 102	 Initial	-	Medial	 -0.228,	-0.034	 864.7	 -2.646	**	(p=0.008)	
Final	-	Initial	 0.3819,	0.663	 215.3	 7.296	***	(p<0.001)	
Final	-	Medial	 0.281,	0.501	 99.4	 7.066	***	(p<0.001)	
/ʌ/		
(N=185)	
-2.412	 0.163	 28	 	-2.404	 0.153	 139	 -1.829	 0.188	 18	 Initial	-	Medial	 -0.170,	0.155	 844.5		 -0.0878	(p=	0.9301936)	
Final	-	Initial	 0.268,	0.898	 81.0			 3.679***	(p<0.001)	
Final	-	Medial	 0.297,	0.854	 54.7			 4.147	***	(p<0.001)	
/ɛ/		
(N=413)	
-2.641	 0.152	 145	 -2.375	 0.150	 234	 -2.224	 0.156	 34	 Initial	-	Medial	 -0.347,	-0.184	 771.0		 -6.397	***	(p<0.001)	
Final	-	Initial	 0.277,	0.557	 842.5			 5.854	***	(p<0.001)	
Final	-	Medial	 0.023,	0.280	 831.4			 2.315	*	(p=0.021)	
/ɪ/		
(N=271)	
-2.853	 0.178	 12	 -2.734	 0.150	 209	 -2.287	 0.154	 50	 Initial	-	Medial	 -0.342,	0.103	 854.0		 -1.057	(p=	0.291)		
Final	-	Initial	 0.325,	0.808	 855.4			 4.606	***	(p<0.001)	
Final	-	Medial	 0.331,	0.562	 836.5			 7.593	***	(p<0.001)	
	
English	(N=389)	










-2.889	 0.124	 44	 -2.813		 0.096	 274	 -2.265	 0.105	 71	 Initial	-	Medial	 -0.253,	0.101	 333.7	 -0.841	(p=0.401)	
Final	-	Initial	 0.418,	0.830	 362.6	 5.964	***	(p<0.001)	
Final	-	Medial	 0.417,	0.680	 385.3	 8.206	***	(p<0.001)	
/ʌ/		
(N=65)	
-2.752	 0.196	 7	 	-2.600	 0.123	 47	 -2.183	 0.166	 11	 Initial	-	Medial	 -0.505,	0.205	 377.2		 -0.8491(p=	0.396)		
Final	-	Initial	 0.152,	0.986	 382.6			 2.683	**	(p=0.008)	


















35	 Initial	-	Medial	 -0.594,	0.129	 380.0		 -1.266	(p=0.207)	
Final	-	Initial	 0.506,	1.268	 348.7			 4.573	***	(p<0.001)	
Final	-	Medial	 0.453,	0.856	 356.8			 6.401	***	(p<0.001)	
/ɪ/		
(N=242)	
-2.928		 0.122	 31	 -3.086		 0.101	 186	 -2.512	 0.126	 25	 Initial	-	Medial	 -0.005,	0.321	 123.4			 1.915	(p=0.058)	
Final	-	Initial	 0.175,	0.658	 350.9			 3.394	***	(p<0.001)	


























0.679	 0.252	 185	 0.674	 0.239	 582	 0.745	 0.250	 102	 Initial	-	Medial	 -0.216,	0.225	 867.9	 0.043	(p=0.966)	
Final	-	Initial	 -0.251,	0.384	 106.7	 0.416	(p=0.678)	









18	 Initial	-	Medial	 -0.459,	0.277	 806.4	 -0.487	(p=0.626)	
Final	-	Initial	 -0.742,	0.679	 34.3	 -0.089	(p=0.929)	
Final	-	Medial	 -0.755,	0.510	 22.2	 -0.402	(p=	0.692)	
/ɛ/		
	(N=413)	
0.872	 0.313	 145	 0.859	 0.308	 234	 0.794	 0.323	 34	 Initial	-	Medial	 -0.173,	0.199	 762.6	 0.140	(p=0.889)	
Final	-	Initial	 -0.397,	0.240	 837.0	 -0.484	(p=0.629)	
Final	-	Medial	 -0.358,	0.228	 824.7	 -0.437	(p=0.662)	
/ɪ/		
	(N=271)	
0.740	 0.309	 12	 0.832	 0.380	 209	 1.142	 0.320	 50	 Initial	-	Medial	 -0.413,	0.598	 851.7	 0.359	(p=0.720)	
Final	-	Initial	 -0.240,	0.860	 850.7	 1.106	(p=0.269)	
Final	-	Medial	 0.139,	0.665	 834.4	 3.000	**	(p=0.003)	
	
English	(N=389)	











-0.489	 0.314	 44	 -0.099	 0.271	 274	 0.041	 0.282	 71	 Initial	-	Medial	 -0.755,	-0.025	 382.4		 -2.100	*	(p=0.036)	
Final	-	Initial	 0.107,	0.952	 383.0			 2.465	*	(p=0.014)	
Final	-	Medial	 -0.126,	0.406	 382.6			 1.036	(p=0.301)	
/ʌ/		
	(N=65	
-0.492	 0.453	 7	 0.135	 0.324	 47	 0.343	 0.395	 11	 Initial	-	Medial	 -1.346,	0.095	 379.9		 -1.716	(p=0.087)	
Final	-	Initial	 -0.011,	1.682	 380.0			 1.941	(p=0.053)	
Final	-	Medial	 -0.350,	0.766	 379.2			 0.734	(p=0.464)	
/ɛ/		
(N=82)	
-0.862	 0.460	 6	 -0.281	 0.326	 41	 -0.270	 0.335	 35	 Initial	-	Medial	 -1.321,	0.159	 373.5		 -1.544	(p=0.124)	
Final	-	Initial	 -0.199,	1.382	 346.0			 1.472	(p=0.142)	
Final	-	Medial	 -0.402,	0.424	 374.8			 0.051	(p=0.960)	
/ɪ/	
(N=242	
-0.114	 0.314	 31	 -0.152	 0.285	 186	 0.0488	 0.317	 25	 Initial	-	Medial	 -0.303,	0.380	 369.6			 0.222	(p=0.824)	
Final	-	Initial	 -0.330,	0.655	 375.0			 0.648	(p=0.517)	
Final	-	Medial	 -0.190,	0.592	 354.7			 1.010	(p=0.313)	
Table	10	Descriptive	Statistics	for	Dispersion	by	Utterance	Position	and	Vowel	with	Interaction	(estimates	are	from	statistical	models)	
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From	the	interaction	models	some	significances	appeared	which	were	not	present	in	the	non-
interaction	models.	For	Kriol,	/ɪ/	vowels	in	medial	position	were	significantly	less	dispersed	
than	final	position,	by	0.310	dispersion	units	(t(834.4)=3.0001,	p<0.05).	These	were	visible	in	
Figures	10	and	11,	where	there	was	a	large	difference	in	dispersion	for	medial	/ɪ/	compared	to	
final	/ɪ/.	
For	English,	main	effects	became	significant	where	they	had	not	been	in	the	simpler	model.	
Collapsed	across	vowels,	all	from	initial	position	were	significantly	less	dispersed	than	those	
from	both	final	and	medial	positions,	by	0.887	dispersion	units	(t(383.0)=2.4647,	p<0.05)	and	
0.390	dispersion	units	(t(382.4)=-2.1003,	p<0.05)	respectively.		However,	these	were	not	
particularly	apparent	in	any	visualisations.		
	
